In vivo microdialysis sampling of phenol and phenyl glucuronide in the blood of unanesthetized rainbow trout: implications for toxicokinetic studies.
Microdialysis (MD) is a sampling method that allows continuous in vivo collection of free, unbound chemicals in blood and interstitial fluids. In the present study we describe a surgical method for placement of a MD probe in the dorsal aorta of 600- to 900-g rainbow trout (Onchorhynchus mykiss). A specially designed probe guide was inserted into the dorsal aorta via the mouth. A PE-50 polyethylene cannula was then inserted into the probe guide and used to further position and maintain the probe guide in the dorsal aorta. Once proper placement of the probe guide was ascertained, the cannula was removed and a CMA-10 MD probe (4-mm tip) was inserted. The animal was then placed into a respirometer-metabolism chamber and allowed to recover from anesthesia. The placement and functionality of the probe were evaluated by examining the in vivo toxicokinetics of phenol (PH) and phenyl glucuronide (PG) in the blood of an unanesthetized rainbow trout exposed to water-borne PH (7.0 mg/liter). Prior to and following the introduction of PH into the metabolism chamber, MD samples (150 microliters) were collected at 30-min intervals and analyzed for free plasma PH and PG by HPLC. Total PH in exposure water and blood was also monitored every 30 min. Free PH and total PH in plasma accumulated rapidly and reached apparent steady-state levels of 54 and 142 pmol/microliters, respectively, in about 60 min. A blood:water partition coefficient of 2.0-2.6 was determined from these data, while bound and free plasma PH were 60 and 40%, respectively. PG was not detected until approximately 90 min of PH exposure.(ABSTRACT TRUNCATED AT 250 WORDS)